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DETAILED ACTION 



Information Disclosure Statement 

1. The information disclosure statements (IDS) submitted on 03/19/2004, 01/31/2005, and 
07/29/2005 have been considered by the examiner. The information disclosure statement (IDS) 
submitted on 09/15/2005 has not been considered by the examiner because it has not 
materialized, i.e., scanned, in the electronic record. It will be considered when the materials 
materialize. 



Election/ Restriction 

2. Applicant's election without traverse of Group I Invention, claims 1-33, in the reply filed 
on 07/05/2005 is acknowledged. Applicant's election without traverse of Species II, claims 1- 
28, 32, and 33, in the reply filed on 08/03/2005 is acknowledged 

3. Claims 34-37 are withdrawn from further consideration pursuant to 37 CFR 1 .142(b) as 
being drawn to a nonelected invention, there being no allowable generic or linking claim. 
Election was made without traverse in the reply filed on 07/05/2005 as noted above. Claims 29- 
31 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) as being drawn to a 
nonelected species, there being no allowable generic or linking claim. Election was made 
without traverse in the reply filed on 08/03/2005 as noted above. 



Claim Rejections - 35 USC § 102 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in 

( 1 ) an application for patent, published under section 1 22(b), by another filed in the United States before the 
invention by the applicant for patent or 

(2) a patent granted on an application for patent by another filed in the United States before the invention by 
the applicant for patent, except that an international application filed under the treaty defined in section 35 1 (a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the international 
application designated the United States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-2, 4, 8, 13-14, 21, 27, and 32-33 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Lin et ai. U.S. Patent Application Publication 20050035354 (hereinafter the '354 
reference). 

The *354 reference discloses in Figs. 10-1 1 and respective portions of the specification a 
light emitting device as claimed. 

Referring to claim 1, the '354 reference discloses a light emitting device comprising: 

a (group-) Ill-nitride semiconductor structure including an active region (515, Figs. 10- 
11, paragraph [0037]) disposed between an n-type and a p-type region (513 and 516); and 

a photonic crystal structure (generally indicated at holes 533, paragraph [0037]) formed in at least a 

portion of the n-type region (516, paragraphs [0037] and [0040], and note that the teaching is not restricted to a specific 
polarity, therefore region 5 16 can be n-type or p-type as is known in the art); and 

a reflector ("DBR" 512, for "Distributed Bragg Reflector", paragraphs [0005] and 
[0037]) disposed on at least a portion of a surface of the p-type region (513) opposite the active 
region. 

Referring to claim 2, the reference fiirther discloses that the photonic crystal structure 
comprises a periodic variation (paragraph [0037]) in a thickness of the n-type region (516). 
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Referring to claim 4, the reference further discloses that the photonic crystal structure 
(generally indicated at holes 533) comprises a planar lattice of holes (533). 

Referring to claim 8, the reference further discloses that the planar lattice is triangular or 
other pattern, satisfying the claimed Markush group of a triangular lattice, a square lattice, a 
hexagonal lattice, and a honeycomb lattice. 

Referring to claims 13 and 14, since the reference does not teach intentionally filling the 
holes (531) with a material or removing air from the holes, the holes (531) are filled with air, a 
natural dielectric material, which has a dielectric constant of 1, which meets the claimed 
limitation of a dielectric constant of about 1 and about 16. 

Referring to claim 21, the reference further discloses that a portion of the reflector 
underlies the photonic crystal structure. 

Referring to claim 27, the reference further discloses that the photonic crystal structure is 
formed in a first portion of the n-type region (516), the device further comprising a contact (520, 
Fig. 10) formed on a second portion of the n-type region, the second portion being substantially 
free of the photonic crystal structure. 

Referring to claims 32 and 33, the reference fiirther discloses that the photonic crystal 
structure extends into the active region and into the p-type region (paragraph [0037], last three 
sentences). 

5. Claims 1-2, 4, 8, 13-14, 17-21, and 26-27 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Erchak et al. U.S. Patent 6,831,302 (hereinafter the '302 reference). 
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The '302 reference discloses in Fig. 1 and respective portions of the specification a light 

emitting device as claimed. 

Referring to claim 1, the '302 reference discloses a hght emitting device comprising: 
a (group-) Ill-nitride semiconductor structure including an active region ("light 

generation region" 130, column 9, line 10-25) disposed between an n-type and a p-type region 

(134 and 128); and 

a photonic crystal structure (generally indicated at holes 150) formed in at least a portion of the n- 
type region (134); and 

a reflector (126, column 9, lines 60-62) disposed on at least a portion of a surface of the 
p-type region (128) opposite the active region (130). 

Referring to claim 2, the reference further discloses that the photonic crystal structure 
comprises a periodic variation (column 10, lines 10-15) in a thickness of the n-type region (134). 

Referring to claim 4, the reference further discloses that the photonic crystal structure 
(generally indicated at holes 150) comprises a planar lattice of holes (150). 

Referring to claim 8, the reference further discloses that the planar lattice is triangular 
(column 10, lines 10-15), satisfying the claimed Markush group of a triangular lattice, a square 
lattice, a hexagonal lattice, and a honeycomb lattice. 

Referring to claims 13 and 14, since the reference does not teach intentionally filling the 
holes (150) with a material or removing air from the holes, the holes (150) are filled with air, a 
natural dielectric material, which has a dielectric constant of 1, which meets the claimed 
limitation of a dielectric constant of about 1 and about 16. 
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Referring to claims 17-20, the reference teaches that the total thickness of the group-Ill 
nitride semiconductor layers including the n-type region (134, having a thickness of 320 nm, 
column 9, lines 10-20), the active region (130, having a thickness of 120 nm, column 9, lines 10- 
20), and the p-type region (128, having a thickness of 40 nm, colxmm 9, Hnes 10-20) is about 480 
nm, which is about the thickness as claimed of less than 0.5 jum (500 nm) or of less than 1 ^m 
(1000 nm). 

Referring to claim 21, the reference further discloses that a portion of the reflector 
underlies the photonic crystal structure. 

Referring to claim 26, the reference further discloses that the reflector (126) comprises 
silver (column 9, lines 14-17). 

Referring to claim 27, the reference further discloses that the photonic crystal structure is 
formed in a first portion of the n-type region (134), the device further comprising a contact (136) 
formed on a second portion of the n-type region, the second portion being substantially free of 
the photonic crystal structure. 

6. Claims 1-2, 4, 13-14, 21-22, 27, and 32-33 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Lee et al. U.S. Patent Application Publication 20050173717 (hereinafter the '717 
reference). 

The '717 reference discloses in Figs. 1-7, particularly Fig. 2, and respective portions of 
the specification a light emitting device as claimed. 

Referring to claim 1, the '717 reference discloses a light emitting device comprising: . 
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a (group-) Ill-nitride semiconductor structure (paragraph [0016]) including an active 
region (121/122/123, paragraph [0017]) disposed between an n-type and a p-type region 
("cladding regions" 124 and 131/132, paragraphs [0017] and [0020]); and 

a photonic crystal structure (generally indicated at holes 201, paragraph [0020], particularly the section 
bridging pages 2 and 3) formed in at least a portion of the n-type region (124, paragraph [0019], and note that the 
teaching is not restricted to a specific polarity, therefore region 124 can be n-type or p-type as is known in the art); and 

a reflector ("DBR" 133, for "Distributed Bragg Reflector", paragraph [0019]) disposed 
on at least a portion of a surface of the p-type region (131/132) opposite the active region. 

Referring to claim 2, the reference further discloses that the photonic crystal structure 
comprises a periodic variation (paragraph [0020]) in a thickness of the n-type region (124). 

Referring to claim 4, the reference further discloses that the photonic crystal structure 
(generally indicated at holes 201) comprises a planar lattice of holes (201). 

Referring to claims 13 and 14, since the reference does not teach intentionally filling the 
holes (201) with a material or removing air from the holes, the holes (201) are filled with air, a 
natural dielectric material, which- has a dielectric constant of 1, which meets the claimed 
limitation of a dielectric constant of about 1 and about 16. 

Referring to claim 21, the reference further discloses that a portion of the reflector 
underlies the photonic crystal structure. 

Referring to claim 22, the reference further discloses a host substrate (paragraph [0021]). 

Referring to claim 27, the reference further discloses that the photonic crystal structure is 
formed in a first portion of the n-type region (124), the device further comprising a contact (127) 
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formed on a second portion of the n-type region, the second portion being substantially free of 
the photonic crystal structure. 

Referring to claims 32 and 33, the reference further discloses that the photonic crystal 
structure (generally indicated at 203) extends into the active region and into the p-type region 
(paragraph [0020]). 

Claim Rejections - 35 USC§103 

The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 3, 5-7, 9-12, and 15-20 are rejected under 35 U.S.C. §103(a) as being 
unpatentable over Lin et al. U.S. Patent Application Publication 20050035354 (hereinafter the 
*354 reference). 

Referring to claims 3, 6, and 10-12, although the reference does not teach a range of 
ratios of the period of the periodic structure and the wavelength of light emitted by the active 
region as claimed, the reference discloses that the period and the diameter of the holes 533 and 
the periodic structure of the photonic crystal structure comprising holes 533 is related to emitting 
visible lights, or in other words, a function of the wavelength of light emitted by the light 
emitting device (paragraph [0037]), and because it has been accepted that manipulation of sizes, 
shapes, and efficiency is routine skill inherently possessed by a person or ordinary skill in the art, 
therefore such manipulation would have been obvious. 
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Referring to claims 5 and 6, although the reference does not teach a range of the depths 
for the holes as claimed, as detailed above, the reference disclose that the depth of the holes can 
be changed, and because it has been accepted that manipulation of sizes, shapes, and efficiency is 
routine skill inherently possessed by a person or ordinary skill in the art, therefore such 
manipulation would have been obvious. 

Referring to claim 7, although the reference does not disclose a range of greater than a 
value of the radiation (light) emitting or exiting the device as claimed, the reference teaches 
improving light extraction efficiency and increasing light output (paragraph [0001]), and because 
it has been accepted that manipulation of sizes, shapes, and efficiency is routine skill inherently 
possessed by a person or ordinary skill in the art, therefore such manipulation would have been 
obvious. 

Referring to claim 9, as detailed above for claim 8, the reference discloses that the planar 
lattice is triangular or other pattem, satisfying the claimed Markush group of a triangular lattice, 
a square lattice, a hexagonal lattice, and a honeycomb lattice; however, the reference fails to 
teach that the planar lattice includes more than one lattice type as recited in claim 9. 
Nevertheless, as the reference does not teach that the planar lattice must be a single planar lattice 
type, such a change to include more than one lattice type would have been obvious to one of 
ordinary skill in the art at the time the invention was made. 

Referring to claim 15, although the reference does not disclose a range of a distance 
between the reflector and the photonic structure as claimed, the reference teaches that the depth 
of the holes can be changed (paragraph [0037]), and because the holes, which define the 
photonic structure, do not reach the reflector layer 512, the reference in effect teaches that a 
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distance between the reflector and the photonic structure can be changed, and because it has been 
accepted that manipulation of sizes, shapes, and efficiency is routine skill inherently possessed 
by a person or ordinary skill in the art, therefore such manipulation would have been obvious. 

Referring to claim 16, although the reference does not teach a distance between a center 
of the active region (515) and the photonic crystal region is less than a distance as claimed, the 
reference teaches that the depth of the holes can be changed (paragraph [0037]), and because the 
holes, which define the photonic structure, do not reach the active region 515, the reference in 
effect teaches that a distance between the active region and the photonic structure can be 
changed, and because it has been accepted that manipulation of sizes, shapes, and efficiency is 
routine skill inherently possessed by a person or ordinary skill in the art, therefore such 
manipulation would have been obvious. 

Referring to claims 17-20, as the reference does not specifically limit the thickness of the. 
combined layers, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to change the various thicknesses because it has been accepted that 
manipulation of sizes, shapes, and efficiency is routine skill inherently possessed by a person or 
ordinary skill in the art, therefore such manipulation would have been obvious. 

8. Claims 3, 5-7, 9-12, and 15-16 are rejected under 35 U.S.C. §103(a) as being 
unpatentable over Erchak et al. U.S. Patent 6,831,302 (hereinafter the *302 reference). 

Referring to claims 3, 6, and 10-12, although the reference does not teach a range of 
ratios of the period of the periodic structure and the wavelength of light emitted by the active 
region as claimed, the reference discloses that the period and the diameter of the holes 150 and 
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the periodic structure of the photonic crystal structure comprising holes 150 can change (column 
10, lines 14-16), and because it has been accepted that manipulation of sizes, shapes, and 
efficiency is routine skill inherently possessed by a person or ordinary skill in the art, therefore 
such manipulation would have been obvious. 

Referring to claims 5 and 6, although the reference does not teach a range of the depths 
for the holes as claimed, as detailed above, the reference disclose that the depth of the holes can 
be changed (colunrn 10, lines 10-16), and because it has been accepted that manipulation of 
sizes, shapes, and efficiency is routine skill inherently possessed by a person or ordinary skill in 
the art, therefore such manipulation would have been obvious. 

Referring to claim 7, although the reference does not disclose a range of greater than a 
value of the radiation (light) emitting or exiting the device as claimed, the reference teaches 
improving light extraction efficiency and increasing light output (column 10, lines 25-30), and 
because it has been accepted that manipulation of sizes, shapes, and efficiency is routine skill 
inherently possessed by a person or ordinary skill in the art, therefore such manipulation would 
have been obvious. 

Referring to claim 9, as detailed above for claim 8, the reference discloses that the planar 
lattice is triangular, satisfying the claimed Markush group of a triangular lattice, a square lattice, 
a hexagonal lattice, and a honeycomb lattice; however, the reference fails to teach that the planar 
lattice includes more than one lattice type as recited in claim 9. Nevertheless, as the reference 
does not teach that the planar lattice must be a single planar lattice type, such a change to include 
more than one lattice type would have been obvious to one of ordinary skill in the art at the time 
the invention was made. 
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Referring to claim 15, although the reference does not disclose a range of a distance 
between the reflector and the photonic structure as claimed, the reference teaches that the depth 
of the holes can be changed (column 10, lines 14-16), and because the holes, which define the 
photonic structure, do not reach the reflector layer 126, the reference in effect teaches that a 
distance between the reflector and the photonic structure can be changed, and because it has been 
accepted that manipulation of sizes, shapes, and efficiency is routine skill inherently possessed 
by a person or ordinary skill in the art, therefore such manipulation would have been obvious. 

Referring to claim 16, although the reference does not teach a distance between a center 
of the active region (130) and the photonic crystal region is less than a distance as claimed, the 
reference teaches that the depth of the holes can be changed (column 10, lines 14-16), and 
because the holes, which define the photonic structure, do not reach the active region 130, the 
reference in effect teaches that a distance between the active region and the photonic structure 
can be changed, and because it has been accepted that manipulation of sizes, shapes, and 
efficiency is routine skill inherently possessed by a person or ordinary skill in the art, therefore 
such manipulation would have been obvious. 

9, Claims 3, 5-7, 10-12, 15-20, and 23-25 are rejected under 35 U.S.C. §103(a) as being 
unpatentable over Lee et al. U.S. Patent Application Publication 20050173717 (hereinafter the 
'717 reference). 

Referring to claims 3, 6, and 10-12, although the reference does not teach a range of 
ratios of the period of the periodic structure and the wavelength of light emitted by the active 
region as claimed, the reference discloses that the period and the diameter of the holes 201 and 
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the periodic structure of the photonic crystal structure comprising holes 201 is related to emitting 
visible lights, or in other words, a function of the wavelength of light emitted by the light 
emitting device (paragraph [0020]), and because it has been accepted that manipulation of sizes, 
shapes, and efficiency is routine skill inherently possessed by a person or ordinary skill in the art, 
therefore such manipulation would have been obvious. 

Referring to claims 5 and 6, although the reference does not teach a range of the depths 
for the holes as claimed, as detailed above, the reference disclose that the depth of the holes can 
be changed as detailed above, and because it has been accepted that manipulation of sizes, 
shapes, and efficiency is routine skill inherently possessed by a person or ordinary skill in the art, 
therefore such manipulation would have been obvious. 

Referring to claim 7, although the reference does not disclose a range of greater than a 
value of the radiation (light) emitting or exiting the device as claimed, the reference teaches 
improving light extraction efficiency and increasing light output (paragraph [0020]), and because 
it has been accepted that manipulation of sizes, shapes, and efficiency is routine skill inherently 
possessed by a person or ordinary skill in the art, therefore such manipulation would have been 
obvious. 

Referring to claim 15, although the reference does not disclose a range of a distance 
between the reflector and the photonic stnicture as claimed, the reference teaches that the depth 
of the holes can be changed (paragraph [0020]), and because the holes, which define the 
photonic structure, do not reach the reflector layer 133, the reference in effect teaches that a 
distance between the reflector and the photonic structure can be changed, and because it has been 
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accepted that manipulation of sizes, shapes, and efficiency is routine skill inherently possessed 
by a person or ordinary skill in the art, therefore such manipulation would have been obvious. 

Referring to clain;i 16, although the reference does not teach a distance between a center 
of the active region (121/122/123) and the photonic crystal region is less than a distance as 
claimed, the reference teaches that the depth of the holes can be changed (paragraph [0020]), and 
because the holes (201), which define the photonic structure, do not reach the active region 
121/122/123, the reference in effect teaches that a distance between the active region and the 
photonic structure can be changed, and because it has been accepted that manipulation of sizes, 
shapes, and efficiency is routine skill inherently possessed by a person or ordinary skill in the art, 
therefore such manipulation would have been obvious. 

Referring to claims 17-20, as the reference does not specifically limit the thickness of the 
combined layers, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to change the various thicknesses because it has been accepted that 
manipulation of sizes, shapes, and efficiency is routine skill inherently possessed by a person or 
ordinary skill in the art, therefore such manipulation would have been obvious. 

Referring to claims 23-25, as noted above, the reference further discloses a host 
substrate. Although the reference fails to provide a material for the host substrate, and also fails 
to provide a material for an inherent metal bonding layer to bond the original substrate and the 
host substrate as claimed, selecting suitable and available materials as claimed for the host 
substrate and the bonding layer is within a skill of a person of ordinary skill in the art therefore 
such selecting would have been obvious at the time the invention was made. 
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10. Claims 1 and 26-28 are rejected under 35 U.S.C. §103(a) as being unpatentable over 
Otsuka et al. U.S. Patent Application Publication 20040135155 (hereinafter the '155 reference) 
in view of Erchak et al. U.S. Patent 6,831,302 (hereinafter the '302 reference). 

The '155 reference discloses in 18A and respective portions of the specification a light 
emitting device substantially as claimed. 

In particular, the reference discloses a light emitting device as claimed but fails to teach a 
reflector and fails to teach that the region that photonic structure 2/9 (Figs. 2-4 and 18A) is 
formed in is an n-type. Specifically, the reference discloses a Ught emitting device comprising: 

a (group-) ni-nitride semiconductor structure including an active region (4, Figs. 3-4 and 
18 A, paragraph [0057]) disposed between an n-type and a p-type region (3 and 5); and 

a photonic crystal structure (generally indicated at 2/9, Figs. 2-4 and 18A, paragraph [0057]) formed in at 

least a portion of the p-type region (5). 

As noted, the upper doped region (5) of the reference is a p-type as compared to the n- 
type as claimed. However, one of ordinary skill in the art recognizes that polarity of the upper 
doped region can be changed, as detailed above, so as to have two complementary doped regions 
(3 and 5) sandwiching the active region (4), therefore such changing of the polarity of the doped 
regions would have been obvious to one of ordinary skill in the art. 

As for the limitation "a reflector disposed on at least a portion of a surface of the p-type 
region opposite the active region", the '302 reference, in also disclosing a light emitting device 
including a photonic crystal structure as detailed above, teaches that a Ught emitting device 
including a photonic crystal structure having a reflector (126, Fig. 1) disposed on at least a 
portion of a surface of the p-type region (128) opposite the active region (130) helps with 
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thermal dissipation generated from the device (column 9, lines 53-57). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to form the 
'155 reference's light emitting device such that it includes a reflector such as the silver reflector 
126 taught by Erchak disposed on at least a portion of a surface of the p-type region (3) opposite 
the active region (4). One would have been motivated to make such a change in view of the 
teachings in Erchak that such a change results in better heat dissipation. 

Referring to claim 27, the teachings further disclose that the photonic crystal structure 
(2/9, Figs. 2-4 and 18A, the '155 reference) is formed in a first portion of the n-type region (5), 
the device further comprising a contact (6, Fig. 18 A) formed on a second portion of the n-type 
region, the second portion being substantially free of the photonic crystal structure. 

Referring to claim 28, the teachings further disclose that the contact (6) surrounds the 
photonic structure (2/9, Figs. 2-4 and 18 A). 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tu-Tu Ho whose telephone niunber is (571) 272-1778. The 
examiner can normally be reached on 6:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, DAVID NELMS can be reached on (571) 272-1787. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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